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[Name] 

Kamishiro Tetsuji (2 others ) 
(57) [Abstract] 

[Problems to be Solved by ttic Inveatioo] 

Using moving side optical fiber, it cases precision of positioo 
adjustment of relative position of the moving side optical 
fiber and stationary side optical fiber in bonding section of 
optical s^tch which it inseirts to the optical fiber introduction 
slot 

[Means to Solve the Problems] 

To have substrate 3 which provides optical fiber introduction 
slot 3b whicharranging end, amngement section 5 which it 
installs in parallel array and, opposing to end side extending 
direction of each stationary side optical fiber 1, position docs 
the stationary side optical fiber 1 of plural, inside optical fiber 
inlioduction slot 3b of inside single or multiple of said optical 
fiber introduction slot 3b it inserts s^amtcs tip portion of 
moving side optical fiber 2 vdak , connection of optical fiber, 
Wi& bonding section of optical switch which changes, 
stationary side optica! fiber 1 and each optical axis idocks 
collimator lens anay 9 together in edge surj&cc side of 
stationary side optical fiber of airangemcntscction^ 5 locking 
collimator lens 10 even in endfiice of moving side optical 
fiber 2, wheninserting moving side optical fiber 2 to optical 
fiber mtroduction slot 3b, collimator lens of the coDimator 
lens 10 and collimator lens airsy 9 opposing, it does optical 
coupling. 
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Claims 


(ClaioKs)] 
[Claim I] 

To have substrate \f^ch provides optical fiber introduction 
slot whichairanging end^ opposing to arrangement section and 
end side extending directioQ of each stationary side optical 
fiber It ijostalls in paraJlel airay, position does stationary side 
optical fiber of phual, in optical fiber introduction groove of 
inside single or multigple of (he said optical fiber Introduction 
slot it Ins^ separates tip portion of moving side optical fiber 
with J connection of optical fiber» When stationary side 
optical fiber and each optical axis collimator lens array is 
locked together in ttic edge sur^e side of stationary side 
optical fiber of aforementioned arrangement section in the 
bonding section of optical switch which changes, collixnator 
lens is locked even In (he cnd&ce of moving side optical 
fiber, moviog side optical fiber being inserted to optical fiber 
introduction slot, collimator leas of collusator lens ansy 
whids locks in arrangement section of collimator lens and 
stationaiy side optical fiber which are locked in endface of 
moving side optical fiber opposing, bonding sectiono of 
optical switch which connects and makesfeaturc 

[Claim 2] 

Is done and consists of push plate which makes feature the 
bonding sectiouo of optical switch which i& stated in Claim 1 
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where as airey pitch of stationary side opticaj fiber it inserts 
aforementioned eoUinator lens anBy» V groove for the array 
of plural which was formed parallel on substrate for the array 
with same gait and and into V groove for said each array 
holding down optical fiber and said optical fiber of graded 
index type which isarranged, &dng 

[Claim 3] 

To have substnate which provides optical fiber introduction 
$l0t whichanaqging end, opposing to arrangement section and 
end side extending direction of each stationary side optical 
fiber it installs in parallel array, position does stationary side 
opdcal fiber of plural, in c^ttcal fiber incroducdon groove of 
inside single or multiple of the said optical fiber introduction 
slot it inserts separates tip portion of movixig side opticaJ fiber 
wiA , connection of optical fiber. Between aforemontiotted 
anangemcnt section and optical fiber introduction slot it 
provides perpendicular intersectian slot in the jSber axis of 
stationaiy side optical fiber in manu&ccurtng method of 
bonding section of optical switch whichchanges^ providing 
hole for adhesive hardening which penetrates the groove 
bottom of said intersection slot, through ultraviolet cuiing 
type adhesive in said intersection groove, it arraoges 
collimator lens anay, Irradiating ultraviolet light through hole 
for afiuementioned adhesive hardening from rear sur&ce of 
aforementioned groove bottom, hardening the nttraviolec 
curing type adhesive which coating fabric is done between 
groove bottom and collimate array lens ^nianu^cturiDg 
method« of bonding section of optical switch which fi;dng 
designates collimator lens array as groove botcom and makes 
filature 


To have substrate which provides optical fiber introduction 
slot wfaichananging end, opposing to arrangement section and 
end side extending direction of each stationary side optical 
fiber it installs m parallel array, position does stationary side 
c^cal fiber of plmul, in q>tical fiber introduction groove of 
inside single or multiple of die said optical fiber introduction 
slot it mserts separates tip portion of moving side Optical fiber 
vnth , conxiection of optical fiber> Jn manufacturiz^ method of 
bondh\g section of optical switch which changes, when it 
inscitsand it locks tip portico of optical fiber for dummy in 
slot of thcinside portion of aforetvientioncd optical fiber 
introduction slot^arranges collimator lens aitay in endface of 
aforementioned anangementsection and locks. Using optical 
fiber for said dummy» manufacturing mechodo of bonding 
section of optical switch which does position adjustment of 
coUimator lens array and makes feature 


[Claim 3] 


[Claim 4] 


Specification 

Cfte8a)gfaiJ5:ifte8] [Description of the Invention] 
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[OOOIJ 

[Tcchnologicsl Field of Invention] 

this invention to have substrate which provides optical fiber 
introduction slot which airanging end, opposing to 
arrafi^cmont sectionand end side esctending directior) of each 
Stationaiy side optical 6bcr it installs in parallel ajrmy, 
posidott does stadonaiy side optical fiber of plural, in optical 
fiber introducdon groove of inside single or multiple of said 
optical fiber introduction slot it inserts separates tip portion of 
moving side optical fiber with , connection of ^tical fiber, It 
regards bonding section and mamifiictudng method of optical 
switch which changes. 

[0002J 

[Priof Alt] 

It has auangement section and optical fiber introduction $iot 
installs stadonaty side optical fiber of phnal in parallel amy 
of plural which whiehooincldes with fiber axis of stationary 
side optical fiber^ optical switch which is usedcombining with 
moving side optical fiber is known with J^an Unexamined 
Patent Publication Hei 8-286129 disclosure etc. 

[0003] 

Regarding optical switch of this kind, in order to convey 
moving side optical fiber to the optical fiber introduction slot, 
possessing arrayed direction of optieal fiber introduction slot, 
and transport mechanism which moves moving side optical 
fiber to up/down dijrwrtion inserting in optical fiber 
introduction groove with said transport mechanism 
and/orseparating tip portion of moving side optical fiber, it 
has become structure whichsssures connection and 
changeover of desired stationaiy side optical fiber and moving 
side optical fiber. 

[0004] 

As fbr Figure 4 in figure which shows bonding section of 
optical switch wiihthat kind of Prior Art ^ as for Figure 4 (A ) 
as for sectional view> Figure 4 (B ) it is a oblique view. 

As shown in Figure 4. V groove 14a of plural is formed 
parallel on substrate 14, optical fiber introduction slot 14b of 
V groove eondition is fijrmedon extrapolation of V groove 
14a, finfheimore perpendicular intersection slot 14c isfotmed 
to longinidinal direction of V groove 14a between V groove 
1 4a and optical fiber introduction slot ] 4b. 

[0005] 

Respective stationary side optical ^ber 15 arranging endface 
in V groove 1 4a of substrate 14, itis inserted, presses with 
push plate 16 and fixing is done, conjuration does 
airaogement section 17. 
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In addition tip p<Htion of moving side optical fiber 1 8 of 
single or multiple in optical fiber introduction slot 14b is 
inserted from oblique direction, cndface opposes with endface 
of desired stationaiy side optical fiber 15, 

It is something ^vhich is used in order intcrscctioa slot 14c, 
with slot of deep cross section rectangle, arranges endface of 
stationary side optical fiber 15 incoinparison with V groove » 
to fill iqj silicone oil or other refractive index matching 
medicine between the end&ce of statiooaiy side optical fiber 
15 and moving side optical fiber 18, 

Furthennojce, 1 5 a ai^ tape core which receives stationary side 
optical fiber with thecolleedve shea& 

In addition, moving side optical fiber 18 is locked by 
unsbown movable aim^ is dnven by up/down direction, with 
driving device with movable arm, vis-a-vis arrayed direction 
and optical fiber introduction slot I4b of optical fiber 
introduction slot 14b and is designed insuch a way that it is 
conv^d. 

As and* with optical switch of this kind shown in Figure 4, tip 
portion of moving side optical f^bcr 18^ endface of moving 
side optical fiber 18 (farough refractive index matching 
medicine, opposeswith end&ce of stationary side optica) fiber 
15 k inserts La optical fiber introduction slot 14b widi , optteal 
coupling is assured. 

[mi] 

In addition, as for tip portion of moving side optical fiber 1 8, 
you push to optical fiber introduction slot 14b from oblique 
direction, fiber axis of tip portiwi isadjusted to direction of 
optical fiber introduction slot» making usoof hardness 
elasticity of moving side optical fiber with it is xTOSsible, but 
because pushing state is 5tabill2sed more secuiply,when 
inserting moving side optical fiber 18 in optical fiber 
iottoduetion slot 14b^ It is done tiiatyou push tip portion 
vicinity and with mcniber push from fi)e upper past 

[0008] 

Furthcimore, as for optical switch which used these optical 
iibei; as moving side optical fiber^ stationary side optical 
fiber because it can use optica] fiber of single mode type 
which is usedgenerally, light whieb comes out of endface of 
moving side optical fiber or the stationaiy side optica] fiber 
spreads to radial suddenly. 

Therefore, in order to make loss small with optical coupling , 
endface of moving side optical fiber and you must make very 
20;mu m or less calls interval of the cndiace of stationaiy side 
optical fiber small value. 

On one hand, moving side opdcal fiber does because it is a 
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movable relatively vis^a-vis stationary side optical fiber, when 
excessively spacing is made small» tip touching, breakage* it 
is thought. 

Because of that, quite mamtaining small gap, position 
adjustment whichadjvsts spacing and fiber axi3 becomes 
necessaiy. 

[0009] 

[Problems to be Solved by the Invftidon] 

Above with bonding section of optical switch which is 
cxphxncd, because the end&ce of moving side optical fiber 
and endfiicc of stationary side optical fiber cooneetion is doac 
itopposes by , it is jaccessaiy for fiber axis of moviog side 
optica] fiber and stationaty side optical fiber that to tzy agrees 
completely. 

Id addition, it is necessary cndface of moving side optical 
fiber and interval of endfiice of stationary side optical fiber to 
scfiust precision. 

These position atyiutment quite are required harsh precision^ 
because it isnccessaty to guaraniee at same time vis-a-vis all 
optical fiber inooduetion slot, have become something which 
requires corresponding work time in position adjustment . 

this iirvcntiQn is sometfaiz^ which offefs bonding section of 
opttea] swicdi whichcancels chat kind of ptoblem. 

[0010] 

[Means to Solve the Problems] 

bonding section of optical switch of this invention to have 
substrate which provides optical fiber introduction slot which 
airanging end» opposing toairangement section and end side 
extending dixection of each stationaxy side optical fiber it 
installs in the parallel anray, position does stationary side 
optical fiber of plural> in optical fiber introduction groove of 
inside single or multiple of said optical fiber introduction slot 
it inserts separates tip portion of moving side optical fiber, 
with iconnection of optical fiber. Bang something which 
changes, in edge surface side of 8tati(»iaiy side optical fiber of 
theafiirementioned anangerocnt section stationary side optical 
fiber and collimator lens of the collimator lens airay which 
locks in arrangement section of collimator lens and stationary 
side optical fiber v^tch when collimator lens atr^^ is locked 
together, collimator lens islockcd even in cndfece of moving 
side optical fiber, moving side optical fiber being inserted to 
the optical fiber introduction slot, lock each optical axis m 
eodface of moving aide optica) fiber. Opposing, it is 
scmedung which connects. 

[0011] 

In addition, wheo collimator lens axray which description 
above ts doneis locked in endface of stationary side optical 
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fiber, between afOTGmendonedanaiigeniejQt section and optical 
fiber introduction slot it provides the pcipendicular 
intersection slot jn fiber axis of stationaiy side optica] fiber, 
providing theholc for adhesive hardening which penetrates 
groove bottom of said intersection slo^ through ultraviolet 
curing type adhesive in said intezsectiongroove, it arranges 
collimator lens array. 

Next, irradiating ultraviolet light through hole for 
aforementioned adhesive hardening fixim rear i>uiface of 
groove bottom, hardening ulcmviolet curing type adhesive 
which thecoating fabric is done betvtreoi groove bottom and 
collimator lens amy, oollunator lens arrayif fixing we make 
groove bottom, collimator lens array or groove bottom being 
opaque material, configuration being done, using ultraviolet 
curing type adhesive^ fixing it designates collimator lens array 
as groove bottom, it isposaible . 

If it makes this way, when it lodes with thermosetting type 
adhesive, eompartng, g^f position adjustment decreases 
vyitb thermal stress of material. 

[0012] 

In addition, when it inserts and it locks optical fiber for 
dummy m slot of portion of <^tlcal fiber intnxiuction slot, 
airanges collimator lens amy ui endface of aforementioned 
anrangemcnt section andlocks, using optical fiber for said 
dunwny, in order for optical fiber for the dummy and bonding 
loss between stationaiy side optical fiber to become 
natoimam, position adjustment of collimator lens anay which 
at that time arranges action. If collimator lens airay fixing we 
make endive of groove bottom or arrangementsection with 
position, it can adueve position adjustment where precision 
ishi^ easily. 

[0013] 

[Bmbodimeot of the Invention] 

As for Figure 1 in figure v/hidi shows embodiment of 
bondiog section of optical switch which depends on this 
invention* as for Figure 1 (A ) befoFclockmg coUimator lens 
anuy, oblique vicw> Figure 1 (B ) (C ) after locking 
collimator lens amy, is the oblique view and sectional view. 

[0014] 

In Figure 1, As f(Mr 1 as for stationaiy side opljcal fiber« la 
which consists of smgle mode type pptieal fiber asfbr tape 
coie^ 2 which administos collective sheath to multiple 
stationaiy side optical fiber asfor moving side optical fiber«i 3 
which consists of single mode type qp^cul fiber as for 
substrate* 3a as for V groove^ 3b which was formed on 
substrate 3 as for optical fiber introduction slot^ 3c which was 
formed on substrate 3 between V groove 3a and opdcal fiber 
introduction slot 3b in vertical direction it was provided on 
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the substrate 3, vis^^a-vis optical fiber introductioD slot 3b 
intersection As for slot^ 3d as for groove bottom^ 3c of 
intersection slot 3c in ordcrto penetrate groove bottom 3d, 
hole Ibr adhesive haidenmg which isprovided, as for 4 as for 
ptish plate^ 5 arrangemem section, a$ for 6a$ for sub$tratc. 6a 
for array as for V groove^ 7 for anay which isprovtdcd on 
STibstratc 6 for array a$ for optical fiber. 8 of graded index 
type asfor posh plare^ 9 collimator leas array of graded index 
optica] fiber type, as for 10 it is a collimator lens of graded 
index optical fiber lypa 

[0015] 

Id Figure 1, as for substrate 3 portion where V groove 3a was 
foxmedand portion where optical fiber introduction slot Sb 
was formed it is asone unit, but in order to oppose with 
^arate body^ adjusting matual positional relationship, being 
a combinati<m you are not coDcemed. 

In case of Figure 1, on substrate 3 which consists of silicon, 
2arconia etc, inorder to oppose, lining up V groove 3a and 
optical tiber introdoctton slot 3b,xmiltiple it forms with 
constant mterval. 

As for usually aixay pitch as for nunaber when it becomes 
several hundred ismany vKth 250;nm m extent 

Li addition, between V groove 3a and epiigal fiber 
introductioxi slot 3b cheintersecdon slot 3e of cross section 
rectangular is formed in vertical direction. 

In addition^ in groove bottom 3d of intersection skit 3c hole 3 
e for adhesive hazdening whidh penetrates groove bonom 
multiple sice$ diere arealso times when it provides in 
longitudinal direction of intersection slot 3d 

Andy aoangxng Qod&ce in respective V groove 3a» as it inserts 
(he stationary side optical fiber 1, holds down with push plate 
4 fixing doing, configuration it doesarrangement section 5. 

In order precision to arrange endface of stationary side optical 
fiber I well, there arealso times when end&ce afier fixing is 
done grinding 

[0016] 

On one hand, collimator lens array (graded index optical fiber 
type) it produces 8, following way. 

Same material as silicon^ drconia or otiicr group board 3 is 
used as substrate 6 for array ids possible . 

.Of course, silicon is used in substrate 3» also combination 
Ihatis possible ziiconia is used in substrate for array. 

Adjusting to array pitch of stationary side optical fiber on 
substrate 6 for airay, the V groove 6a for array is formed. 
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Iq order precision to produce airangeraent of V groove 6a for 
the array of substrate 6 for array and V groove 3a of substrate 
3 relativclywell, substrate 3 and substrate 6 for array from 
those which formed slot of plural parallel to substrate material 
of one, also it isposstble to make witfa method which is cut 
respectively. 

[0017] 

It inserts optical fiber 7 of respective graded index type into V 
groove 6a for the azxay, holds down with push plate 8 and 
fixing does. 

After that, grinding doing bodi end faces, in order optical 
fiber 7 of graded index type to fiinction as collimator lens, 
you adjust lengthy collimator lens array 9cQmpletc$, 

[0018] 

collimator lens array of graded index Optical fiber type which 
produces in thid way adjustsatyac^ement of collimat^ lens to 
arrangement of stationary side optical fiber and optical fiber 
introduction slot accurately^ being possible , it has the benefit 
that it can utilize technology which at same time 
producesaxrangement section that way. 

[0019] 

When this oollimator lens array 9 is locked in end&ce of 
stationary side optical fiber 1, thecoadng ^biic doing 
adhesive in collimator lens array, 9 it arranges inside 
thcintersection slot 3e, in order for fiber axis of collimator 
lens array 9 and fiber axis of stationary side optical fiber 1 to 
agree, doing position adjuatmcnt, hardening (he adhesive, it 
locks. 

Usually, substrate 6^ push plate 8 v groove bottom 3d for 
array of collimator lens array 9 configuration is donewifh 
silicon., ziroonia or other opaque consponent, because is 
a?any, it is difficult touse ultraviolet cuxing type adhesive (his 
way as adhesive. 

Bu^ if heating type adhesive is used, there is worry which 
impairs position adjustment of above-mentioned co]1imator 
lens array and stationary side optical fiber with thecinal stress 
distMion when beating, 

[0020] 

Then, providing hole 3 e for adhesive hardening which 
multiple sites of groove bottom 3d penetrates, coating fabric 
doing ultraviolet cxiring type resin in ttic periphery, after 
arranged collimator lens atray 9 and doing position 
adjustment, hardening the ultraviolet li£^t fiom lower of hole 
3 e for adhesive hanletiing,hardening adhesive, collimator 
lens array it locks between 9 and groove bottom 3d, 
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extensively adhesive not having hardened collimator lens 
airay and between groove bottom, the adhesive of peripbeiy 
of hole for adhesive hardetuug just hardens is the fully. 

In addition together, coUimator lens anrey coating fabric doing 
ultraviolet curing type adhesive even between 9 and 
airangeaient section 5, collimator lens array also it ispossible 
it inadiates ultraviolet light from i^iward diiectioji with , 
toharden adhesive with ultraviolet li^ ^ere enters into gap 
of 9 andaxrangeineiit section 5. 

[0021] 

coli and lens 10 are locked even in tip of the moving 
side ^tical fiber 2, but following way it does that 

graded Index type optical fiber of same outer diameter to tip 
of moving side optical fiber 2 is locked, tnorder to function as 
coIUmator lens 10, length is adjusted 

Forthcnnoxe fixing does with melt adhesion connection or 
ghieing. 

[0022] 

Like above, collimator lens amy 9 to be locked by endface of 
airangementsection of stationary side optical fiber I, because 
collimator leas 10 is bcked to endface of the moving side 
optical fiber 2, conveying moving side optical fiber 2 with 
unshown transport mechaiiism » when inserting in desired 
optieal fiber iotxoduction slot 3b» endfiice of <^cal fiber 7 for 
array of collimator lens anay 9 and eodfi»c of collimator lens 
10 to fzce, it opposes. 

[0023] 

In this case, because light which is transmitted is done, with 
the endface of eollimator lens becoming parallel light v^ich 
spread^ radiation> as for positton adjustment which adjusts 
fiber axis, when it opposes dxxectly^compariiig stationary side 
opdcal fiber and moving side opdcal fiber , as for piecision it 
is iiot xequiied stationary side optical fiber or moving side 
optical fiber that much. 

In addition, enlarging spacmg of end&ce , because there are 
notdmes when light fiux spreads, there are not times when 
connecting lossuicreases. 

When those of length 0.75 mm extent are used as collimator 
lens, spaeiog o£ collimator lens it expands to 2 mm extent 
being possible, spacing slipping. 0.15 tnm extent holds down 
bonding loss to 0.2 dB or less^ it is possible . 

Therefore^ labor whieh is required in position adjustment 
decreases. 
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[0026] 

m 3c i^icsau d^^^-ffl^z^T'f/^ 13 tm^ 
u< 9 ^mim 5 oimxitrnmifi 3d r:;^ 

^^r-f^N-aiASf 3b Its ^X-f^jiFom^izit 

[0027] 
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[0024] 

Furtbermorc, in eixdi&cc of collimator lens array 9 and 
between cudface of coUimator lens 10. refisctive index 
matching medidne is ^led up in order to lose thereflectioDi of 
ail, but in order to abbxtrviate that, Acre arealso times wfoen in 
endfacc of coUujiator lens anny 9 and end&ce of tbe 
coUimator lens 10 aotiticflective film is formed with 
respective dieleoiric multilayer film . 

[0025] 

In addition, as for Figure 3 in figure which shows 
exampleviiiich using optical fiber for dunuuy, does position 
adjustment of collimator lens array»same symbol as Figure 1 
shows same.ones. 

Fuithemtoxe^ as for Figure 3 (A ) befixe locking collimator 
lens away, oblique viewn Figure 3 (B } is oblique view after 
coUimator lens army locking. 

In addition* 13 shows ppdoal fiber for dmtnny. 

With this example itpiroedes position adjustment of 
collimator lend anay, as scationaiy side optical fiber it inserts 
tip portion of optical fiber 13 for dummy v^iieh consists of 
thesame single mode type optical fiber m groove of portion of 
optical fiber introduction slot 3b and fixing does. 

Furthermore also it is possible to use unsbown push plate, at 

time of tills fixing. 

In addition when <^tical fiber introduction slot 3 b inserts 
moving side optical fiber 2, the position of endive of moving 
side optical fiber 2 it adjtksts cndfaoe position of optical fiber 
13 for dummy, to site which is done: 

[0026] 

So doing, while airanging collimator lens array 9 inside 
intersection slot 3c»watching ^tical fiber 13 ibr ducnmy and 
state of cptical coupHng between stationary side optical fiber 
1 , position adjustment doing collimat<^ lens array 9 in 
position where bonding loss becomes minimum, fixing it 
designates collimator lens amty 9 as endfacc or groove 
bottom 3d of artangement section 5. 

FurthennorCj insertion position of optical fiber 13 for dununy» 
it chooses* die site which such as arrangement both ends 
becomes reference of position adjustment or boHi ends and 
center of optical fiber introdoction slot 3b^ is good. 

In addition^ as for optical fiber introduction slot 3b of posidon 
which^ues optical fiber 1 3 fbr dummy, you do not use for 
connection of optical switch. 

[0027] 

As for Figure 2 in 6gurc which shows another embodiment of 
bonding section of optica] switch wbich depends on this 
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7?. flStt«WS0 1 tf^C-C&4« 

COS 2 (DggifeJB^-CJffi^raUy-hu:^^^^ 

Sptf iiaiux. •t®*^— a^j^rcuvxsp lib 
ui/xsu lib itm^m^tyT^/^o^mA-^^m 

*fc. Rraffli5fe:?7^/<2a)ft5src@:^:^4x«3 
xtticiK3^j[Dxur5ris«3fe37T-r/ ^t7>4a® an 


[0029] 

^fc. a U 13 2. 0 3 TrEg^LfcfiS 3 I*. M 


[0030] 

[«^a)3»S] 
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invention, as for Figure 2 (A ) bcforelocking collimator lens 
«ir^» oblique vieWs Figure 2 (B ) (C ) after locking 
collimator lens array» is the oblique view and sectional view. 

In Figure 2, same symbol as Figure 1 shows same ones. 

Fuithennore, as for U collimator lens array of microlens 
type, as for 1 1 a asfor array base meniber,, 1 lb with lens pact, 
as for 12 it is a collimator lens of microlens type. 

[0025] 

As for embodiment of Figure 2» colltfnat<^ lens amy and 
collimator lens just differfix)m embodiment of Figure 1, as for 
other things are same as the conceptual diagram 1. 

collimator lens atray which is used with embodiment of this 
Figure 2 forms the lens part 1 lb in portion anu)ng &ose wifli 
plastic or glass as auay base member 1 la. 

lens part 1 lb as had lens function which designates Ught 
which comes outof endface of stationary side optical fiber as 
parallel light, designs lens curved surface aadmaking die 
which is adjusted to that» fonns with plastic, orgrinds sur&ce 
of glass and processes in lens shapes or doesand produces. 

In addition^ collimator leus which is locked to tip of moving 
side optical fiber 2, the glass or plastic molding and 
Plication is deaigoatod as lens sh^ and lightwliich comes 
cue of end&oe of moving side optical fiber in order to become 
Che parallel ligh^ to produce focal length togcdicr> is locked in 
tip of the moving side optical fiber making use of adhesive 
etc. 

[0029] 

In addition, as for substrate 3 which is illustrated widi Figure 
U Figure 2x Figure 3, the portion which formed optical 
fiber introduction slot 3b where portion and moving side 
optical fiber 2 which formed V groove 3a in order to lock 
statlonaiy side optica] fiber areinserted is unified, it is not 
something where, but it produces with scparaxe body and 
combines and nses and obstructs . 

If being consecutive, cutting it does V groove 3a and optical 
fiber introduetioD slot 3b making use of substrate which is 
unified pf couise»when raising relative aixangement precision 
of V groove 3a and optical fiber ino'oduetioii slot 3b, there is 
an effect 

[0030] 

[EfTecis of the Invention] 

When bonding section of optical switch of this invention 
stationary side optical fiber and each optical axis locks 
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[0032] 
[0033] 
[00341 
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collimator lens array together in edge surftce side of 
stationaiy side optical fiber of thearrangement section which 
it arranges locks stationaiy side optical fiber of phiral locks 
collimator lens even in endfaoe of moving side optical fiber, 
inserting moving side optiwii fiber to optical fiber 
introduction slot, collimator lem of collimator lens array 
which locks in endfeoc of theairangcmejit section of 
collimator lens and stationary side optical fiber wbich are 
locked in the endfacc of movuxg sids optical fiber opposing, 
because it is something which connects^igjit flux which 
comes out of collimator lens which opposes has become the 
parallel light wiiich spread in coo^axison with light flux 
inside optical fiber. 

[0031] 

Therefore, it enlarges also ^cing between collimator lens 
which oppoacsbdng possible . at same time becaxise also 
piecisioii of the posidon adjustment of fiber axis is cased, it 
poSficssGS effect ihac it eanshorten wt^ time which it requires 
m position adjustment of movii\g side optical fiber, it 
ispossibic . 

Fuitheimore, as for collimator letis array those which possess 
coilunatof leos of the plurality hm^ing together, when with 
producible , it locks collimator lens iijdividuaiiy in endface of 
stationaiy side opdcal fiber, cort^aring, production of the 
bonding secti<xa of optical switch is easy. 

[0032] 

In addition, if those which it inserts lock graded index type 
opdcal fiber inside V groove for axtay which was formed in 
substrate for anay as collimator lens aixay, are used, also it is 
easy technology which dittws up thearrangement section of 
stationary side optical fiber to apply that possible being, 
atsame time to adjxist airay pitch . 

[0033] 

In additioQ, if bole for adhesive hardening is provided in 
groove bottom of iniersection slot which installs coUimatcr 
lens airay, use of idtraviolet curing type adhesive becomes 
possible as adhesive which locks coUimator lens array, 
position a(^ustment isimpaired with such as thcnnal stress 
distordoA when ^ueing there are not times when. 

[0034] 

In addition, inserting locking tip portion of optical fiber for 
dummy toportion of optical fiber introduction slot, when 
installing collimator lens aziayin interseetion groove, if it 
utilizes In position adjustment^ eficctdiat is brought it can 
make position adjustment easy. 

[Brief Explanadon of the Drawing(s)] 

[Figure IJ 


Page ] 5 PatCETa Instant MT Machine Translation 


01/05/2BB4 17:18 5087874738 


SHIPLEY PATENT 


PAGE 17/21 


JP199930S151A 

JS^ntf (A)li3U^— KU^Xru 

■So 

[02] 

10 

n 

lib 

12 

13 

la 

2 


1999-11^5 

Id figure which shows embodiment of bonding section of 
optical switch whichdcpends on this ittvcntion, as for (A ) 
before locking collimacor lens array, the oblique vicw^ (B ) 
(C ) after locldng collioiator lens anay^ is oblique view and 
sectional view. 

[Figure 1] 

In figure which shows another embodiment of bonding 
section of optica] switch which depends on this invention, as 
for (A ) before locking coUimaior lens array.oblique view, 
(B ) (C ) after locking collimator lens array, is oblique view 
and sectional view, 

[Figure 3] 

In figure which e?q>Iains one example of manu&cturing 
method of optical switch whichdepends on this inventioD> as 
for (A ) before toeing coUlmaiDr lens aziay^ the oblique 
view^ (B ) after lockmg collimator lens array, is obhque 
view. 

[Figure 4] 

In figure which shows example of bondiuig section of optical 
switch with Prior Alt, as for (A) as for sectional view^ (B) 
it is a oblique view. 

[Explanation of Symbols in Drawings] 

I 

stationary side optical fiber 
10 

collimator lens (graded index optica] fiber type) 
11 

collimator lens aiiay (microlens tyj^) 
11a 

array base member 
lib 

Jens part 
12 

collimator lens (microlens type) 
13 

optical fiber for dummy 
la 

tape core 
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moving side optical fiber 
3 

substrate 
3a 

V groove 
3b 

opdoal fiber iDtroductton slot 
3c 

Liteisectzon slot 
3d 

groove botcom 
3c 

Hole for adhesive hardening 
4 

push plate 
5 

Aixangcment section 
6 

substrate for array 
6a 

V groove for array 
7 

optical GbcT of graded index type 
B 

pii$h plate 
9 

colUxnator lens array (graded index optical fiber type) 
[Figure 1] 
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